Venom of the female fUnnel web spider, A. robustus, was heated and diaIysed. From the diffusate was isolated a toxic component which was ninhydrin.positive and had a peak of maximum absorption at 278 rnp.. This material was electrophoreticaUy and chromatographically homogeneous. The lethal dose for mice was of the same order as crude venom or diffusate, but it produced markedly different toxic symptoms. Acid hydrolysis released spermine as the only ninydrin.reactive substance, and a number ofultraviolet-absorhing components. Free y.aminobutyric acid was identified as a major ninhydrin-reactive component of this venom.
lNTBODUOTION
The Sydney funnel web spider, Atrax robustus Cambr., is one of the few poisonous Australian spiders. 'Its occurrence and biological characteristics have been described by Wiener (1957 Wiener ( , 1959 Wiener ( , 1961 and Kaire (1963) , the former having also summarized details of fatalities caused by these spiders in the last 35 years. These workers have shown the venom of both male and female spiders to be lethal to laboratory animals, but in the few cases where the sex of the spider inflicting bites has been determined, only male spiders have been definitely proved to have caused death in adnlt humans. However, since only 10% of the spiders collected for these laboratories were males, this investigation was carried out on the more readily available venom of female spiders.
It was reported by Wiener (1957) that the toxicity of the venom of the female spider is not destroyed by boiling and is dialysable. This observation has been confirmed and in these studies we report the isolation and partial characterization of a toxic component.
II. MATERIALS AND METHODS

(a) Preparation of Diffusate of Heat·treated Venom
The venom was collected from female spiders in the manner described by Wiener (1957) and further treated as follows: An aqueous solution of crude venom (10 mg/ml) was placed in a boiling water· bath for 10 min and centrifuged to remove the small quantity of insoluble material. The supernatant was dialysed through Visking tubing against 10 volumes of distilled water (which was changed four times in 48 hr) and the diffusate freeze·dried.
(b) Paper-strip Electroplwresis
A Durrum-type, hanging-strip cell (Spinco) with Whatman No_ 3 MM paper and appropriate buffer was used with 400 volts applied at constant voltage for approximately 4 hr_ The buffer solutions used were pyridine-acetic acid-water (100: 4: 900 v/v), pH 6-5; 0-067M sodium potassium phosphate, pH 8-0; and 0-05M sodium bicarbonate-sodium carbonate buffer, pH 9-7_ At the completion of the run, the strips were dried_ Some were then sprayed with ninhydrin (0 '5% ninhydrin in n-butanol saturated with water at 0'0) and heated at 100'0 for 3 nUn. These served both for scanning in the Spinco RB Analytrol and as guides for the elution of ninhydrin-staining material from unstained strips. Appropriate zones were cut from the unstained strip, the fractions eluted with distilled water, and the eluates freeze dried. 
(d) Determination of Toxicity
Solutions of venom or fractions (0·2 ml) Were injected intravenously into white nUce weighing 17-20 g. Animals were observed for 2 hr and inspected 24 hr later. The lethal dose was the nllnimum amount which killed a mouse within 24 hr.
III. RESULTS
(a) Electroplwretic Separation and Toxicity
About 75% of the crude venom was recovered as diffusate after heat treatment and dialysis. Both the crude venom and the diffusate showed similar toxicities towards nUce, the lethal dose in each case being approximately 0·5 mg. The toxic effects of the diffusate were indistinguishable from those of the whole venom. Figure 1 shows the paper electrophoretic distribution of ninhydrin-staining fractions of venom diffusate. Of the six fractions demonstrated, fractions IE and 4E contained most of the ninhydrin-staining material. It was evident that fraction IE was strongly basic since controls of arginine and lysine nUgrated to the position of fraction 2E, whereas fraction 4E moved only a short distance from the origin to a position close to that of a control of glycine.
The diffusate (25 mg) was fractionated by paper electrophoresis, under the conditions described for Figure I , and eluates of sections of the strip tested for toxicity. Only one zone of toxicity was detected, namely IE. On injection of this strongly basic component into mice, death occurred within seconds. The lethal dose was 0·4 mg_ However, symptoms oftoxicity were strikingly different from those of whole venom or diffusate in that mice died rapidly without the delayed death (up to 24 hr after injection) or the accompanying symptoms of lachrymation, salivation, and puhnonary distress produced by whole venom and diffusate.
(b) Characterization of Fraction IE
Mter elution from the paper electrophoretic strip, approximately 25% of the weight of the diffusate could be recovered as fraction IE, which was obtained as a light browu powder. Scanulng the electrophoretic strip with the aid of an ultraviolet lamp (Mineralight, model SL 2537) before staining with ninhydrin showed an area of ultraviolet.absorbing material coincident with ninhydrin-reacting material. In order to test further for homogeneity of fraction IE, portions were submitted to .. - paper chromatography in two different solvent systems. Examination under the ultraviolet lamp, followed by staining with ninhydrin, showed ouly one area of ultraviolet-absorbing material and one reacting with ninhydrin in both solvent systems. In each case, the ultraviolet-absorbing area was coincident with the ninhydrin-reacting material. The Rp values obtained in solvent systems I and 3 were 0·32 and 0·92 respectively. Also, after paper electrophoresis carried out at the higher pH of 8 ·0, ouly one area absorbing ultraviolet light was detected, and this was also ninhydrin-positive. At pH 8·0, under the conditions used, fraction IE migrated 25 mm towards the cathode. It is thus apparent that fraction IE is homogeneous with regard to ninhydrin-reacting and ultraviolet-absorbing material, and that one compound possesses these two properties. Figure 2(a) shows the ultraviolet spectrum of fraction IE, eluted from a paper chromatogram developed in solvent 1.
There is a peak of maximum absorption at 278 ml' with a smaller peak at 288 ml', and a point of minimum absorption at 246 illl" The material was very firmly bound to Dowex 1, chloride form. It could not be eluted with 2M NH 4 Cl, 4N HCl, or 0·2M NH,OH (pH 10·6), but was eluted with 2N NaOH.
(0) Hydrolysis of Fraction lE
Figure 2(b) shows the ultraviolet spectrum of the above material after acid hydrolysis (0·2N HCl, 16 hr at 100'C). The spectral curve has become much more diffuse, suggesting a mixture of components absorbing light in the region of 250-300 mIL. A sample of the hydrolysate was submitted to paper electrophoresi s "0 "0 at two pH values and the dried paper strips scanned with an ultraviolet lamp. Ultra. violet light was absorbed by at least four zones, one of which was also strongly fluorescent. The fluorescent compound showed nO'net migration at pH 9·7. At pH 8· 0, under the conditions used, it migrated towards the cathode a distance of 15 mm, whereas the other three absorbing zones migrated 0, 12, and 26 mm towards the anode. The quantities of these components were too small to allow further positive identification to be made. Treatment of the latter paper electrophoreti c strip with ninhydrin revealed only one component, which had migrated 25 mm towards the cathode. Paper chromatograp hy in solvents 1 and 3 was carried out in order to identify this basic component. The results obtained are tabulated below: Only one llinhydrin-rea cting substance was observed in both solvents. The fact that no common basic amino acid has such a low Rp value in solvent 1 indicated the possibility of a polyamine. The absence of the guanidine group was indicated by the failure of the compound to give a positive Sakaguchi test. The above data suggest that, in the venom of the female funnel web spider, there is a toxic component consisting of a complex of spermine and as yet unidentified ultraviolet-abs orbing compounds.
(d) Characterizatio n oj Fraction 4E
The electrophoreti c mobility of this fraction suggested a compound of little net charge at pH 6· 5. Paper chromatograp hy of this fraction in solvent 1 showed a major llinhydrin-pos itive component having an Rp of 0 '40, which was not changed after acid hydrolysis (6N HCl at 100°C for 16 hr). It thus seemed likely that this component was present in fraction 4E as a free amino acid. When the hydrolysed eluate of fraction 4E was co-chromatog raphed with known aminobutyric acids in solvents 1 and 2, the major component and y-aminobutyr ic acid moved as a single entity in both solvents, as shown in the following tabulation: Trace amounts only of other neutral amino acids, notably glycine, serine, and threo~ nine, were also present in fraction 4E.
IV. DISCUSSION
In view of the occurrence of spermine and y-aminobutyr ic acid in the venom of Atrax robustu8, it is of interest to note that these two substances have already been reported by Fischer and Bohn (1957) in the venoms of nine species of spiders (suborder Orthognatha, subfamily Grammostolin ae). In these venoms, y-aminobutyric acid occurred in the free state and spermine was found in combination with phenolic acids. Identification of the n1traviolet-ab sorbing components of fraction IE as phenolic acids has not been established, but at least one compound released after acid hydrolysis behaves as a base rather than an acid during electrophoresi s. The toxicity of spermine for laboratory animals has been studied by Tabor and Rosenthal (1956) who reported that the IJ),. for spermine injected intraperitonea lly or intravenously in mice (N.LH. female albino, 18--22 g) was 0 ·128 m-moles per kilogram. This corresponds to a dose of approximately 0·5 mg for a 20 g mouse. In the venom studied here, toxicities of this order were found for crude venom, diffusate, and the spermine compound eluted after electrophoresi s.
y-Aminobutyr ic acid has been found in a number of biological materials (Awapara et al. 1950; Roberts and Frankel 1950; Auclair and Maltais 1952) and is a normal product of brain metabolism (Elliott and Jasper 1959) . It is considered that either the amino acid, or intermediates in its metabolism, exert important physiological action on brain and the peripheral nervous systems (Elliott and Jasper 1959) . Although the spermine-containing fraction eluted from strips after paper electrophoresis and the crude venom were equally toxic (LD5o 400 fLg and 450 fLg, respectively) the toxic symptoms were markedly different. Nevertheless, no fraction recovered from any other part of the paper strip after electrophoresis caused any toxic symptoms in mice at the concentrations tested. It is evident therefore that other components of the venom, such as y-aminobutyric acid, markedly influence the pharmacology of the main toxic compound.
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